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[57] - ABSTRACT

An automatic document conveying device is applied to
an image processor that has a transparent plate. The
automatic document conveying device can convey a
continuous document that has folding lines extending in
the direction of width at stated intervals in the convey-
ing direction and feed holes formed in both side edges
thereof at stated intervals in the conveying direction.
The automatic document conveying device includes a
continuous document placing device on which will be
placed the continuous document in a condition where it
is folded along the folding lines, a conveying devices for
conveying the continuous document passing on the
transparent plate of the image processor, and a continu-
ous document receiving device for receiving the contin-
uous document conveyed passing on the transparent
plate. The conveying device conveys the continuous,
document from the continuous document placing de-
vice passing on the transparent plate while unfolding it
along the folding lines and further conveys it onto the
continuous document receiving device while again
folding it along the folding lines. The conveying device
includes a conveyer belt mechanism, pin tractor mecha-
nisms, and a conveyance control device that controls
the operations of these conveyer belt mechanism and
pin tractor mechanisms.

31 Claims, 10 Drawing Sheets
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1
AUTOMATIC DOCUMENT CONVEYING DEVICE

FIELD OF THE INVENTION

The present invention relates to an automatic docu-
ment conveying device adapted to an image processor
such as an electrostatic copying machine or an image
reader. More specifically, the invention relates to an
automatic document conveying device having a func-
tion for conveying a continuous document (a so-called
computer form or the like) which has folding lines that
extend in the direction of width at stated intervals in the
conveying direction and further has feed holes formed
in both side edges thereof at stated intervals in the con-
veying direction.

DESCRIPTION OF THE PRIOR ART

It is widely accepted practice to provide image pro-
cessing machines such as electrostatic copying ma-
chines and image readers with an automatic document
conveying device in order to automatically manage the
documents in the image copying or reading operation.
Typical prior literatures disclosing such automatic doc-
ument conveying devices are Japanese Laid-Open Pa-
tent Publication Nos. 91747/1978 and 118551/198S5, and

Japanese Laid-Open Utility Model Publication No.

49348/1986.

In recent years, furthermore, there has been proposed
and put into practical use an automatic document con-
veying device having a function for conveying a contin-
uous document such as a so-called computer form. Asis
well known, the continuous document has folding lines
(usually, perforated lines) that extend in the direction of
width at stated intervals in the conveying direction as
well as feed holes formed in both side edges thereof at
stated intervals in the conveying .lirection.

- The image processor such as the electrostatic copy-
ing machine or the image reader has a housing, and on
the upper surface of the housing is disposed a transpar-
ent plate on which will be placed a document that is to
be copied or read. The automatic document conveying
device that is adapted to the image processor i1s pro-
vided with a continuous document placing means on
which the continuous document is placed in a folded
condition, a continuous document receiving means for
receiving the continuous document that receives the
continuous document which has been conveyed passing
on the transparent plate of the image processor, and a
conveying means. The conveying means takes out the
continuous document from the continuous document
placing means while unfolding it along the folding lines,
- conveys it over the transparent plate and puts it onto
the continuous document receiving means while again
folding it along the folding lines. The conveying means
is constituted by a conveyer belt mechanism having an
endless belt or is, instead, constituted by a pin tractor
mechanism having an endiess belt with a plurality of
feed pins that are arranged in the conveying direction at
stated intervals to engage with the feed holes of the
continuous document. o

- However, the conventional automatic document con-
veying device having a continuous document convey-
ing function is not fully satisfactory but has still many
problems that must be solved. Described below are
major problems in connection with the conveying
Ieans.

When the conveying means is made up of the above-
mentioned conveyer belt mechanism, it is very difficult

2
to highly precisely place the continuous document on a
required position on the transparent plate. In the case of
a sheet document, each of the sheet documents can be
placed on the required position on the transparent plate

5 by bringing the front end or the rear end thereof into

10

contact with a position restricting member that is dis-
posed along one edge of the transparent plate. In the
case of the continuous document, however, it is not

“allowed to utilize the position restricting member since

the document is continuous. Therefore, the continuous
document cannot be precisely positioned unless the

- conveying speed is greatly slowed down. Moreover,
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since the continuous document is not conveyed being
reliably bound in the predetermined conveying direc-
tion, slipping takes place to some extent between the
endless belt and the continuous document often causing

the continuous document to be tilted. In such case, even

a slight degree of tilting tends to result in an intolerable
degree of tilting.
When the conveying means is made up of a pair of pin

‘tractor mechanisms arranged at a predetermined dis-

tance in the direction of width, the feed pins of the pin
tractor mechanisms engage with the feed holes of the
continuous document on both sides thereof in the direc-
tion of width to convey the continuous document.
Therefore, the continuous document can be placed fully
precisely on the required position on the transparent
plate without permitting it to be tilted. However, only
relatively small load is allowed to be exerted on the feed
holes of the continuous document and, hence, the con-
veying speed of the continuous document is hmited to
relatively slow speeds. The source of driving the pin
tractor mechanisms, usually, consists of a stepping
motor which has a considerably great motion-prevent-
ing torque (so-called holding torque) but a relatively
small rotational torque. Therefore, the speed decreases
depending upon the load and, from this reason, the

speed for conveying the continuous document is also

limited. In order to increase the speed for conveying the
continuous document, it can be contrived to use a step-
ping motor having high torque performance and to use
a large size of pin tractor mechanism having a consider-
able number of feed pins that simultaneously can engage
with the feed holes of the continuous document result-
ing inevitably, however, in an increased in the size of
the device and in the cost of production.

SUMMARY OF THE INVENTION

It is a primary object of the present invention to pro-
vide an improved automatic document conveying de-
vice which is capable of conveying the continuous doc-
ument at a sufficiently high speed and placing the con-
tinuous document fully precisely on a required position
on the transparent plate without permitting it to be
tilted, the device being constructed not in a very large
size or at an increased cost. |

Other objects of the present invention will become
apparent from the following detailed description of a
preferred embodiment of the automatic document con-
veying device constituted according to the present in-
vention with reference to the accompanying drawings.

In order to achieve the above-mentioned primary
object according to the present invention, the convey-
ing means is constituted by both the conveyer belt
mechanism and the pin tractor mechanism wherein,
except when the conveyance of the continuous docu-
ment is finished, the continuous document is conveyed
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in a manner that the continuous document is slackened
between the conveyer belt mechanism and the pin trac-
tor mechanism, most of the conveying force necessary
for conveying the continuous document 1s transmitted

from the conveyer belt mechanism to the continuous
document, and the slackness is removed from the con-
tinuous document at a moment when the conveyance of

- the continuous document is finished.

According to one aspect of the present invention,
there is provided an automatic document conveying
device adapted to an image processor having a transpar-
ent plate disposed on the upper surface of a2 housing
thereof, a document to be processed being placed on the
transparent plate, comprising:

a continuous document placing means on which w1l1
be placed a continuous document that has folding lines
extending in the direction of width at stated intervals in
the conveying direction and feed holes formed along
both side edges thereof at stated intervals in the convey-
ing direction, said continuous document being placed 1n
a condition in which it is folded along said folding lines;

a continuous document receiving means for receiving
the continuous document that is conveyed passing on
said transparent plate; and

a conveying means which conveys the continuous
document passing on said transparent plate from said
continuous document placing means while unfolding it
along the folding lines and hands 1t over to said continu-
ous document receiving means while again folding it
along the folding lines; wherein

said conveying means includes a conveyer belt mech-
anism having an endless belt that comes in contact with
one surface of the continuous document, a pin tractor

mechanism having an endless belt that has a plurality of

feed pins arranged in the conveying direction at stated
intervals to come into engagement with the feed holes
of the continuous document, and a conveyance control
means that controls the operations of said conveyer belt
mechanism and said pin tractor mechanism; and

said conveyance control means controls the opera-
tions of said conveyer belt mechanism and said pin
tractor mechanism in a manner that, except when the
conveyance of the continuous document is finished, the
continuous document i1s slackened, between said con-
veyer belt mechanism and said pin tractor mechanism,
most of the conveying force required for conveying the
continuous document 1s transmitted from said conveyer
belt mechanism to the continuous document, and the
slackness is removed from the continuous document
when the conveyance of the continuous document 1s
finished.

Desirably, the pin tractor mechanism is arranged on
the downstream side of the conveyer belt mechanism as
viewed in the direction in which the continuous docu-
ment is conveyed, the conveyance control means first
causes the conveyer belt mechanism to start the con-
veying operation at the time when the continuous docu-
ment 1s t0 be conveyed and then causes the pin tractor
mechanisms to start the conveying operation after a lag
of a predetermined period of time, so that the continu-
ous document is slackened between the conveyer belt
mechanism and the pin tractor mechanism.

When the conveyance of the continuous document is
finished, it is desired that the conveyance control means
places the pin tractor mechanism under the condition in
which it is prevented from moving and causes the con-
veyer belt mechanism to effect the conveying operation
in the opposite direction for a predetermined period of
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time after the operation of the conveyer belt mechanism
and the operation of the pin tractor mechanism have
been finished, in order to remove the slackness from the
continuous document.

In the automatic document conveying device consti-
tuted according to one aspect of the present invention,
the continuous document is conveyed chiefly by action
of the conveyer belt mechanism except when the con-
veyance of the continuous document is finished. There-
fore, a large conveying force needs not be transmitted
from the pin tractor mechanism to the continuous docu-
ment, and the continuous document i1s conveyed at a
sufficiently high speed owing to the action of the con-
veyer belt mechanism. On the other hand, when the
conveyance of the continuous document is finished, the
slackness is removed from the continuous document,
and the feed pins of the pin tractor mechanism are
brought into intimate engagement with the feed holes of
the continuous document. Therefore, even when the
continuous document is tilted as it is conveyed by the
conveyer belt mechanism, the continuous document 1is
corrected for its tilt and is placed fully precisely on a
required position on the transparent plate.

Various excellent operations of the automatic docu-
ment conveying device constituted according to other
aspects of the present invention will become apparent
from the following detailed description in conjunction
with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view illustrating a preferred
embodiment of an automatic document conveying de-
vice constituted according to the present invention and
an electrostatic copying machine to which the auto-
matic document conveying device is applied;

FIG. 2 is a sectional view showing the automatic
document conveying device of FIG. 1;

FIG. 3 is a perspective view showing the automatic
document conveying device and the electrostatic copy-
ing machine of FIG. 1 under the condition where the
automatic document conveying device is conveying the
continuous document;

FIG. 4 is a partial perspective view which shows a
sheet document placing means in the automatic docu-
ment conveying device of FIG. 1 under the condition
where the covering member thereof is at the open post-
tion;

FIG. § is a partial perspective view which shows the
sheet document placing means of the automatic docu-
ment conveying device of FIG. 1 under the condition in
which the covering member thereof is at the closed
position;

FIG. 6 is a partial perspective view showing the
automatic document conveying device of FIG. 1 under
the condition where a movable main portion frame
member is at the open position; and

- FIGS. 7-A, 7-B, 7-C and 7-D are flow charts for
explaining the continuous document conveying opera-

tion of the automatic document conveying device of
FIG. 1.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

Preferred embodiments of the automatic document
conveying device constituted according to the present
invention will be described 1n further detail with refer-
ence to the accompanying drawings.
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- Overall Constitution
FIGS. 1 and 2 illustrate an electrostatic copying ma-
chine generally designated at 2 and an automatic docu-
ment conveying device generally designated at 4 that 1s
mounted on the electrostatic copying machine 2. The
electrostatic copying machine 2 which per se may be of

a known form is equipped with a nearly rectangular
parallelopiped housing 6. A transparent plate 8 (FI1G. 2)

made of a glass which may be of a rectangular shape is 10

disposed at a central portion on the upper surface of the
housing 6. Though not illustrated, in the housing 6 of

the electrostatic copying machine 2 are arranged a vari-

ety of constituent elements including a rotary drum that
has an electrostatic photosensitive member on the sur-
face thereof. As is known, the document to be copied is
usually placed on a required position on the transparent
plate 8 with its surface to be copied being faced down-
wards. An electrostatic latent image is formed on the
rotary drum by the step of forming electrostatic latent
image, including the operations of scanning and expos-
ing the document, by optically scanning the lower sur-
face of the document and projecting it onto the rotary

drum. The electrostatic latent image 1s then developed

to a toner image which is then transferred onto a copy-
ing sheet which may be a common paper. The thus
transferred toner image is fixed onto the copying sheet.
Thus, an image-copied sheet is obtained.

The illustrated automatic document conveying de-
vice 4 is made up of a sheet document introduction
portion 10, a central main portion 12 and a sheet docu-
ment delivery and re-introduction portion 14.

The sheet document introduction portion 10 is dis-
posed adjacently on the side of one end of the transpar-
ent plate 8 (FIG. 2) of the electrostatic copying machine
2. The sheet document introduction portion 10 includes
a movable conveying portion frame member 16
mounted on the upper surface of the housing 6 of the
electrostatic copying machine 2, and a sheet document
placing means 18 that leftwardly extends from the
frame member 16 in FIG. 2. The sheet document plac-
ing means 18 has a table member 20 which extends
being slightly tilted upwards toward the left in FIG. 2.
At the rear edge of the table member 20 is disposed a
stationary width restricting member 22 of the form of an
upstanding wall, and a movable width restricting mem-
ber 24 is disposed on the table member 20 and moves in
the direction of width (direction perpendicular to the
surface of the paper in FI1G. 2). The frame member 16 1s
mounted to swing between a closed position indicated
by a solid line in FIG. 1 and by a two-dot chain line in
-FIG. 2 and an open position indicated by a solid line 1n

FIG. 2 (and by a solid line in FIG. 3) with a swing axis

extending along the rear edge of the frame member 16
as a center. As schematically shown by two-dot chain
lines in FIG. 2, in the frame member 16 are disposed a
sheet document introduction passage 26 that extends
from the table member 20 up to one edge of the trans-
parent plate 8, a sheet document delivery means 28
which delivers the sheet documents placed on the table
member 20 one piece by one piece onto the sheet docu-
ment introduction passage 26, and a sheet document
introduction means 30 which introduces the sheet docu-
ment delivered to the sheet document introduction
passage 26 onto the transparent plate 8. |

The central main portion 12 of the automatic docu-

n
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main portion frame member 32 which is mounted to
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swing between a closed position indicated by a solid line
in FIG. 1 and an open position indicated by a two-dot
chain line in FIG. 1 with a swing axis stretching along
the rear edge thereof as a center. When the frame mem-
ber 32 is brought to the closed position, the transparent
plate 8 is covered by the frame member 32, while when
the frame member 32 is brought to the open position,
the transparent plate 8 is exposed. As will be understood
from FIG. 2, the main portion of the frame member 32,
i.e., the portion covering the transparent plate 8 has the
shape of a box of which the lower surface is open, and
in the main portion is disposed a conveyer belt mecha-
nism 34 that constitutes the document conveying
means. The conveyer belt mechanism 34 includes a
drive roller 36, a follower roller 38, and pressing rollers
40, 42, 43 and 44 that are arranged maintained a distance
in the conveying direction, i.e., in the direction of right
and left in FIG. 2, as well as an endless belt 46 wound
around them. The frame member 32 further has a dnive
source (not shown) which may be an ordinary electric
motor, and the conveyer belt mechanism 34 is coupled
to the drive source. As will be described later, the upper
surface of the main portion of the frame member 32
constitutes a first sheet document receiving means 48
for receiving the sheet document that is discharged
through the document delivery and re-introduction
portion 14. .

The document delivery and re-introduction portion
14 of the automatic document conveying device 4 is
disposed adjacently on the side of the other end of the
transparent plate 8. The document delivery and re-
introduction portion 14 includes a box-like delivery
portion frame member 50 having an open lower surface.
The frame member 50 has a front wall 52 and a rear wall
54 arranged maintaining a distance in the direction of
width, side walls 56 and 58 arranged maintaining a
distance in the direction of right and left in FIG. 2, and
a top wall 60. At the lower end of the side wall 56 is
formed a passage opening 62 through which will pass a
sheet document. Furthermore, a first discharge opening
64 is formed at the upper end of the side wall 56 and a
second discharge opening 66 is formed at the upper end
of the side wall 58. As schematically shown m FIG. 2,
in the frame member 50 are formed a document delivery
passage 68 and a document re-introduction passage 70.
The document delivery passage 68 extending from the
passage opening 62 includes a common passage 72, a
first branched passage 74 and a second branched pas-
sage 76. The common passage 72 extends from the pas-
sage opening 62, the first branched passage 74 extends
from a branching point (i.e., downstream end of the
common passage 72) up to the first discharge opening
64, and the second branched passage 76 extends from
the above branching point to the second discharge
opening 66. The document re-introduction passage 70

~branches from the first branched passage 74 of the doc-

ument delivery passage 68 and extends to the discharge
passage opening 62. In the frame 50 is further disposed
a document delivery and re-introduction means 78
which delivers the sheet document as required through
the document delivery passage 68 and the document
re-introduction passage 70. With reference to FIGS. 1
and 2, a second sheet document receiving means 80 is
mounted on the outside of the side wall 58 of the frame
member 50 in relation to the second discharge opening
66. The sheet document receiving means 80 i1s con-
structed by a dish-like member and is mounted on the
outside of side wall 58 of the frame member S0 via a
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mounting pin 82 to swing between a receiving position
indicated by a solid line in FIG. 1 and by a two-dot
chain line in FIG. 2 and a guide position indicated by a
solid line in FIG. 2 (and further by a solid line in FIG.
3) (the second sheet document receiving means 80 will
be described later in further detail).

The, automatic document conveying device 4 con-
structed as described above conveys the sheet docu-
ment in any one of a simple mode, a reversing mode or
a double reversing mode. If briefly described with refer-
ence to FIG. 2, when the simplex mode is selected the
sheet document placed on the sheet document placing
means 18 is introduced onto the transparent plate 8 via
the document introduction passage 26 and is placed at a
required position on the transparent plate 8. Then, the
electrostatic copying machine 2 performs the scanning
and exposure for one surface (lower surface) of the
sheet document. The sheet document is then delivered
onto the first sheet document receiving means 48 via the
common passage 72 and the first branched passage 74 in
the document delivery passage 68. Also when the re-
versing mode is selected, the sheet document on the
sheet document placing means 18 is introduced onto the
transparent plate 8 via the document introduction pas-
sage 26 and is placed at a required position on the trans-
parent plate 8. Then, the electrostatic copying machine
2 performs the scanning and exposure for one surface of
the document. The sheet document on the transparent
plate 8 then enters into the re-introduction passage 70
from the common passage 72 in the document delivery
passage 68 via the first branched passage 74. Thus, the
sheet document is reversed its front surface back, is
introduced again onto the transparent plate 8 and 1s
placed at a required position on the transparent plate 8.
Then, the electrostatic copying machine 2 performs
effects the scanning and exposure for the other surface
of the document which has been reversed front surface
back. Thereafter, the document is delivered onto the
second sheet document receiving means 80 located at a
receiving position (indicated by a solid line in FIG. 1
and by a two-dot chain line in FIG. 2) via the common
passage 72 and the second branched passage 76 of the
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document delivery passage 68. When the double revers-

ing mode is selected, the sheet document introduced
onto the transparent plate 8 from the sheet document
placing means 18 is not positioned on the transparent
plate 8 but is kept conveyed onto the common passage
72 of the document delivery passage 68, and is re-intro-
duced onto the transparent plate 8 via the first branched
passage 74 and the re-introduction passage 70, and 1s
placed at a required position on the transparent plate 8
after it has been reversed front surface back. The elec-
trostatic copying machine 2 then performs the scanning
and exposure for one surface (lower surface) of the
document. Thereafter, the document is re-introduced
onto the transparent plate 8 from the same transparent
plate 8 via the common passage 72 and the first
branched passage 74 of the document delivery passage
68 and the re-introduction passage 70. Thus, the docu-
ment is reversed again front surface back and is placed
at the required position on the transparent plate 8. The
electrostatic copying machine 2 then performs the scan-
ning and exposure for the other surface of the sheet
document. The document is then delivered onto the
first sheet document recetving means 48 via the com-
mon passage 72 and the first branched passage 74 of the
document delivery passage 68.
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The aforementioned construction and operation of

the diagramed automatic document conveying device 4,
i.e., the constitution and operation related to conveying
the sheet document, do not constitute novel improve-

ments accomplished by the present invention, and may
be substantially the same as those detailedly disclosed in
the specification and drawings of U.S. patent applica-
tion Ser. No. 07/550853 filed on Jul. 10, 1990 or Euro-
pean Patent application No. 90113174.8 filed on Jul. 10,
1990 corresponding to Japanese Patent Application No.
17552371989 (filed on Jul 10, 1989, entitled Automatic
Document Conveying Device), in the specification and
drawings of U.S. patent application Ser. No. 07/557703
filed on Jul. 25, 1990 or European Patent Application
No. 90114376.8 filed on Jul. 26, 1990 corresponding to
Japanese Patent Application No. 192544/1989 (filed on
Jul. 27, 1989, entitled Automatic Document Conveying
Device) and in the specification and drawings of U.S.
patent application Ser. No. 07/614,199 filed on Nov. 11,
1990 or European Patent Application No. 90122778.5
filed on Nov. 28, 1990 corresponding to Japanese Patent
Application No. 306686/1989 (filed on Nov. 28, 1989,
entitled Automatic Document Conveying Device) that
were filed by the present applicant. Therefore, refer-
ence should be made to the above specifications and
drawings for its details which, however, are not re-
peated in this specification.

In the diagramed automatic document conveying
device 4 constituted according to the present invention,
various improvements are provided as described below
in detail in addition to the above-mentioned functions
for conveying the sheet document in order to convey a
continuous document such as a computer form.

Continuous Document

Prior to describing ‘various. improvements contem-
plated in order to convey a continuous document, men-
tioned below briefly with reference to FIG. 3 i1s a con-
tinuous document which is known per se. The continu-
ous document 84 has folding lines 86 that extend in the
direction of width at stated intervals (usually 279.4 mm
or 304.8 mm) in the direction in which it is conveyed.
The folding lines 86 usually consist of perforated lines.
Furthermore, perforated lines 88 are also formed, at
both side edges of the continuous document 84 to ex-
tend continuously in the conveying direction, and feed-
ing edge portions 89 are defined at both side edges of
the continuous document 84. Feed holes 90 of small
circular shape are formed in the above two feed edge
portions 89 at stated intervals (usually 12.70 mm) in the
conveying direction.

Improvements and Additional Constitution for
Conveying the Continuous Document

With reference to FIGS. 4 and § together with FIG.
2, a recessed portion 92 extending in the direction of
width is formed at a tip (left end in FIG. 2) of the table
member 20 that constitutes the sheet document placing
means 18. A pair of pin tractor mechanisms 94 are dis-

posed in the recessed portion 92 maintaining a predeter-

mined distance in the direction of width. Each of the pin
tractor mechanisms 94 includes a nearly rectangular
parallelopiped casing having a top wall 96 that can be
opened and closed. The top wall 96 of the casing of pin
tractor mechanism 94 of the rear side is allowed to be
opened and closed between a closed position indicated
by a solid line and an open position indicated by a two-
dot chain line in FIG. 4 with the rear edge thereof as a
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center, and the top wall 96 of the casing of pin tractor
mechanism 94 of the front side can be opened and
closed between a closed position indicated by a solid
line and an open position indicated by a two-dot chain
line in FIG. 4 with the front edge thereof as a center.
An elongated opening 98 is formed in each of the top
walls 96. As clearly illustrated in FIG. 2, each pin trac-
tor mechanism 94 includes a driven toothed belt wheel
100, a guide member 102, and an endless belt 104 with
pins (hereinafter referred to as an endless pin belt)
wrapped around them. On the back surface or inner side
surface of the endless pin belt 104 are formed a plurality
of teeth (not shown) at stated intervals in the conveying
direction so as to be engaged with the teeth of the
driven toothed belt wheel 100. On the surface or outer
side surface of the endless belt 104 with pins are ar-
ranged a plurality of feed pins 106 that protrude sub-
stantially perpendicularly at stated intervals in the con-
veying direction. The distance between the feed pins
106 is in agreement with the interval between the feed
holes 90 formed in the two side edges of the continuous
document 84 that is to be conveyed. A guide plate 107
is disposed between the pair of pin tractor mechanisms
94. With reference to FIG. 4 together with FIG. 2, a
driven shaft 108 extending in the direction of width is
rotatably mounted in the recessed portion 92, and fur-
ther a stationary support shaft 110 is disposed extending
substantially in parallel with the driven shaft 108. The
driven shaft 108 and the stationary support shaft 110
extend penetrating through the casings of the pin trac-

‘tor mechanisms 94. The driven shaft 108 has a rectangu-
‘lar shape in cross section and the stationary support
shaft 110 has a circular shape in cross section. The
driven toothed belt wheel 100 of each of the pin tractor
mechanisms 94 is mounted on the driven shaft 108 and
the guide member 102 is mounted on the stationary
support shaft 110. The casing, driven toothed belt wheel
100, guide member 102 and endless pin belt 104 that
constitute the pin tractor mechanism 94, are mounted in
such a manner that their positions can be adjusted in the
direction of width along the driven shaft 108 and the
stationary support shaft 110. A locking mechanism 112
is provided for each of the pin tractor mechamisms 94.
The, locking mechanism 112 which per se may be con-
structed in a known manner is under the unlocked con-
dition when its projection 114 is upwardly protruded as
shown in FIG. 4, and in this condition it is allowed to
move the pin tractor mechanisms 94 in the direction of
width the. When the projection 114 is turned clock-
wisely over an angle of about 90 degrees, the locking
mechanism 112 is put under the locked condition where
the pin tractor mechanisms 94 are locked from moving
in the direction of width. Thus, the position of the pin
tractor mechanisms 94 in the direction of width 1s suit-
ably set in accordance with the width of the continuous
document 84 (as shown in the illustrated embodiment,
generally, the pin tractor mechanism 94 of the rear side
remains still at a predetermined position and the posi-
tion in the direction of width of the pin tractor 94 of the
front side is suitably adjusted depending on the width of
the continuous document 84 to be conveyed). A drive
source 116 comprising a stepping motor 1s disposed at
the front end of the recessed portion 92 of the table
member 20 (the drive source 116 is covered by the top
wall provided at the front end of the table member 20).
The driven shaft 108 is dnvably coupled to the drive
source 116, and the pair of the pin tractor mechanisms
94 are driven by the drive source 116. A manually oper-
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atable wheel 118 is also fitted to the driven shaft 108.
When the feed holes 90 of the continuous document 94
are to be brought into engagement with the feed pins
106 of the pin tractor mechanisms 94 in order to set the
continuous document 94 under the conveymg condi-
tion, the manually operatable wheel 118 is operated by
hand to turn the driven shaft 108 and the driven toothed
belt wheel 100 fastened thereto, thereby to finely adjust
the angular position of the endless pin belt 104.

With reference to FIGS. 2, 4 and §, a covering mem-
ber 120 that can be opened and closed is provided for
the table member 20 in relation to the recessed portion
92. The base portion of the covering member 120 is
attached to the tip of the table member 20 50 as to swmg

between an open position indicated by a solid line in

FIGS. 2 and 4 and a closed position indicated by a
two-dot chain line in FIG. 2 and by a solid line in FIG.
§. The covering member 120 that is brought to the
closed position covers the pair of pin tractor mecha-
nisms 94. When the covering member 120 is brought to
the open position, the pair of pin tractor mechanisms 94
are exposed. As will be clearly understood from F1G. 2,
the swing axis of the covering member 120 is located
more on the left side in FIG. 2 than the pair of pin
tractor mechanisms 94 (therefore, located on the down-
stream side as viewed in the direction in which the
continuous document 84 is conveyed as will become
apparent from the subsequent description). When
brought to the above open position, the covering mem-
ber 120 extends being slightly tilted upwards toward the
left in FIG. 2 (toward the direction to separate away
from the transparent plate 8). When the continuous
document 84 is to be conveyed as will be mentioned
later, the covering member 120 is located at the above
open position and functions as a guide means for guid-
ing the continuous document 84 as re;uired. On the
other hand, when the sheet document is conveyed, the
covering member 120 is brought to the closed position.
One end of the movable width restriction member 24
for the sheet document that is mounted on the table
member 20 moves in the direction of width slightly
above the upper surface of the covering member 120
that is located at the closed position. When the width
restriction member 24 is located at the foremost position
illustrated in FIG. 4, the covering member 120 is al-
lowed to be opened and closed between the closed
position and the guide position without interrupting the
width restriction member 24. However, when the cov-
ering member 120 is brought to the closed position to
convey the sheet document and the width restriction
member 24 is moved inwardly in the direction of width

~ depending upon the width of the document that is to be
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conveyed, one end of the width restriction member 24 is
located over the covering member 120 as shown iIn
FIG. 5, whereby the covering member 120 1s prevented
from turning from the closed position. Thus, the cover-
ing member 120 is prevented from incidentally opening
when the sheet document is to be conveyed. A pro-
truded piece 124 is formed at the front edge of the cov-
ering member 120 and is conveniently gripped by hand
when it is to be opened or closed.

With reference to FIGS. 1, 2 and 3, a sorter 126 is
prowded adjacently on one side (left side in FIG. 2) of
the main housing 6 of the electrostatic copying machine
2. The sorter 126 is provided with a plurality of trays
128 arranged in the up-and-down direction. The tray
128 at the uppermost position of the sorter 126 is located
under the sheet document playing means 18 or, more
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specifically, located under the cover member 120 that is
located at the guide position, and serves as means for
receiving the continuous document when the continu-
ous document 84 is being conveyed as will be referred
to later.

With reference to FIGS. 1, 2 and 3, a continuous
document placing means 130 is disposed under the
above-mentioned sheet document receiving means 80 in
the illustrated embodiment. The continuous document
placing means 130 is constructed by a plate-like mem-
ber, and its upper surface or the placing surface 132
extends being upwardly tilted toward the right in FIG.
2 (i.e., toward the direction in which it separates away
from the transparent plate 8). As will be further men-
tioned later, the continuous document 84 is placed on
the placing surface 132 under the condition in which it
is folded along the folding lines 86 and is upwardly
conveyed while being unfolded. Here, it is desired that
the placing surface 132 of the continuous document
placing means 130 is tilted at an angle a of 10 to 30
degrees with respect to the horizontal direction in order
that the document can be smoothly conveyed or, more
specifically, that the document can be smoothly con-
veyed minimizing the load in the conveyance, while
being unfolded. In the illustrated embodiment, a devel-
oping housing 134 of the electrostatic copying machine
2 is disposed just below the continuous document plac-
ing means 130 and protruded pieces 136 (FIG. 3) are
provided on the upper surface of the developing hous-

ing 134. The base portion (left end portion in FIG. 2) of 30

the plate-like member that constitutes the continuous
document placing means 130 is fitted to the protruded
pieces 136. A covering member (not shown) that can be
opened and closed is disposed on the upper surface of

the developing housing 134. The above covering mem- 35

ber is opened when the developing device (not shown)
disposed in the developing housing 134 is to be replen-
ished with the toner. It is desired that not only the
above-mentioned sheet document receiving means 80
but also the plate-like member constituting the continu-
ous document receiving means 130 is so mounted that it
can be upwardly swung (in the counterclockwise direc-
tion in FIG. 2) with its base portion (left end portion in
FIG. 2) as a center, so that the covering member can be
easily opened and closed. When the continuous docu-
ment 84 is to be conveyed, as mentioned already, the
sheet document receiving means 80 is brought to the
guide position shown in FIGS. 2 and 3. The continuous
document 84 fed from the continuous document placing
means 130 is guided, as shown in FIG. 3, to the free end
or the upper end of the sheet document receiving means
80 located at the guide position, and then, its direction is
changed from the upwardly oriented direction to the
downwardly oriented direction and the document 1s
permitted to fall on the transparent plate 8. From the
standpoint of the above guiding operation, it is desired
that the sheet document receiving means 80 located at
the guide position upwardly extends, being tilted
toward the transparent plate 8 at an angle 8 which may
be about 30 to 50 degrees with respect to the vertical
direction. It is further desired that the free end or, more
specifically, the lower surface at the free end of the
sheet document receiving means 80 along which the
continuous document 84 moves, forms a curved guide
portion 138 having a curved shape suited for the contin-
uous document 84 to be smoothly moved.

As will be understood with reference to F1GS. 2 and
3, the continuous document 84 falls onto the transparent
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plate 8 being guided along the curved guide portion 138
of the sheet document receiving means 80 located at the
guide position, and then falls passing through between
the delivery portion frame member 50 and the movable
main portion frame member 32. With reference to FIG.
6, a pair of projections 140 for restricting the width of
the continuous document are formed and spaced at a
predetermined distance in the direction of width on the
outer surface of the side wall 56 of the delivery portion
frame member 50 on the side facing the transparent
plate 8. The distance between the pair of the width
restriction projections 140 is corresponded to the width
of the continuous document 84 that is to be conveyed.
A pair of recessed portions 142 are formed in the corre-
sponding side surface of the movable frame member 32
(in the surface on the right side in FIG. 2) to correspond
to the above pair of width restriction projections 140.
When the movable frame member 32 is brought to the
closed position shown in FIGS. 2 and 3, the above pair
of width restriction projections 140 are held in the pair
of recessed portions 142. In order that the movable
frame member 32 can be opened and closed without
interrupted with the pair of width restriction projec-
tions 140, the above pair of recessed portions 142 up-
wardly extend from the lower end on the side surface of
the movable frame member 32 and have a width in the
back-and-forth direction which is slightly greater than
the thickness (in the back-and-forth direction) of the
pair of width restriction projections 140. When the
continuous document 84 is to be conveyed as will be
further mentioned later, it is necessary to set the contin-
uous document 84 as required passing over the transpar-
ent plate 8. At this time, the movable frame member 32
is brought to the closed position shown in FIG. 6 to set
the continuous document 84 as required. In this case,
the continuous document 84 is located between the pair
of width restriction projections 140 and 1s thus located
very precisely at a predetermined position in the direc-
tion of width. After the continuous document 84 is set
as required, the movable frame member 32 is brought to
the closed position shown in FIGS. 2 and 3 and, then,
the continuous document 84 starts to be conveyed auto-
matically. When the continuous document 84 1s auto-
matically conveyed as will become apparent from the
subsequent description, a tensile force which is left-
wardly oriented in FIG. 2 is applied to a portion of the
continuous document 84 that is falling onto the trans-
parent plate 8 and thereby the continuous document 84
is brought into intimate contact with the surface on the
left side of the movable frame member 32. Even under
the above conveying condition, the pair of width re-
striction projections 140 protrude in the pair of recessed
portions 142 formed in the surface on the left side of the
movable frame member 32 and, hence, the position of
the continuous document 84 in the direction of width is
reliably restricted by the pair of width restriction pro-
jections 140. Thus, the continuous document 84 is con-
veyed as required without deviating in the direction of
width. It might further be constructed to form width
restriction projections on the left-side surface of the
movable frame member 32 with which the continuous
document 84 that is conveyed comes into intimate
contact instead of forming the pair of width restriction
projections 140 on the side wall 56 of the delivery por-
tion frame member 50. In this case, however, since there
exists no reference position for the continuous docu-
ment 84 in the direction of width when the continuous
document 84 is to be set by bringing the movable frame
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member 32 to the open position shown in FIG. 6, 1t
would be difficult to determined the position in the
direction of width. -

With reference to FIG. 2, in thc illustrated embodi-

ment, there are provided a detection switch SW1 for
detecting opening or closure of the movable main por-
tion frame member 32 and a detection switch SW2 for
detecting opening or closure of the movable conveying
portion frame member 16. The detection switch SW1
which can be constituted by a microswitch is closed

10

when the movable main portion frame member 32 is .

brought to the closed position indicated by a solid line
in FIGS. 1, 2 and 3, and is opened when the movable
main portion frame member 32 is brought to the open
position indicated by a two-dot chain line in FIG. 1 and
by a solid line in FIG. 6. Similarly, the detection switch
SW2 which can be constructed by a microswitch is
closed when the movable conveying portion frame
member 16 i1s brought to the closed position indicated
by a solid line in FIG. 1 and by a two-dot chain line in
FIG. 2, and is opened when the movable conveying
portion frame member 16 is brought to the open posi-
tion indicated by a solid line in FIGS. 2 and 3. In the
illustrated automatic document conveying device 4,
furthermore, document detectors OS] and OS2 are ar-
ranged in relation to conveying the continuous docu-
ment 84. As shown in FIG. 2 as well as in FIG. 6, the
document detector OS! is disposed in an opening
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formed on the side wall §6 of the delivery portion frame

member 50. The document detector OS1 which can be
constructed by a reflection type photosensor forms a
detect signal when the continuous document 84 exists
between the delivery portion frame member 50 and the
movable main portion frame member 32. The document
detector OS2 is disposed between the pin tractor mech-
anism 94 and the stationary width restriction member 22
arranged at the rear edge of the table member 20 in the
sheet document placing means 18. When the continuous
document 84 is conveyed, the document detector OS2
which is similarly constructed by the reflection type
photosensor detects one side edge of the continuous
document 84 or, more specifically, detects a portion on
the outer side of the feed holes 90 in one side of the feed
edge portion 89 when it suitably exists under the detec-
tor, and forms a detect signal. When the sheet document
is to be conveyed, the document detector OS2 1s also
effectively utilized. That is, when the sheet document is
placed on the table member 20 with its rear edge being
in contact with the stationary width restriction member
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22, the document detector OS2 detects the rear edge of 50

the sheet document and forms a detect signal.

Operation for Conveying Continuous Document

Described below briefly is the operation for convey-
ing the continuous document by the automatic docu-
ment conveying device 2 that is improved or is
~ equipped with the additional construction as described

above to convey the continuous document.

When the continuous document 84 is to be conveyed
as illustrated in FIGS. 2 and 3, the movable introduc-
tion portion frame member 16 is first brought to the
open position and the movable main portion frame
member 32, too, is brought to the open position. Fur-
thermore, the sheet document receiving means 80 1s
located at the guide position indicated by a sohd line in
FIGS. 2 and 3. Then, the continuous document 84
folded along the folding lines 86 is placed on the contin-
uous document placing means 130 in a manner that the
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surface to be copied is faced downward, the front por-
tion is on the lower side and the rear portion is on the
upper side. Then, the rear end of the continuous docu-
ment 84 on the continuous document placing means 130
is pulled up, changed for its direction from the up-
wardly oriented direction to the downwardly oriented
direction at the curved guide portion 138 of sheet docu-
ment receiving means 80, and is permitted to fail onto
the transparent plate 8. In this case, the continuous
document 84 is positioned between the pair of width
restriction projections 140 (FIG. 6) formed on the side
wall 56 of the delivery portion frame member 50, and its
position in the direction of width is fixed. The rear end
of the continuous document 84 is further pulled, permit-
ted to pass over the transparent plate 8, and is guided
onto the sheet document placing means 18. In the sheet
document placing means 18, the cover member 120 1s
brought to the open position indicated by a solid line in
FIGS. 2 and 3. Furthermore, the top wall 96 of the
casing of the pair of pin tractor mechanisms 94 located
at the predetermined position in the direction of width
is brought to the open position indicated by a two-dot
chain line in FIG. 4. Then, both feeding edge portions

89 of the rear end of the continuous document 84 are

engaged with the pair of pin tractor mechanisms 94.
More specifically, the feed holes 90 formed in both
feeding edge portions 89 of the continuous document 84
are engaged with feed pins 106 of the endiess pin belt

104 of the pair of pin tractor mechanisms 94. At this

moment, what is important is to very precisely locate
the required portion (a portion between the neighboring
folding lines 86) of the continuous document 84 at the
predetermined position (position of scanning and expo-
sure). If required for the above positioning, the manu-
ally operated wheel 118 of the pin tractor mechanism 94
may be operated to finely adjust the angular position of
the endless pin belt 104. As will become apparent from

the description appearing later, copying of the continu-
ous document 84 starts from a portion placed on the
transparent plate 8 by the above positioning operation.
Therefore, in the positioning operation the copying is
not effected for the portions guided onto the sheet doc-
ument placing means 16 beyond the transparent plate 8.
When it is necessary to copy such a portion of the con-
tinuous document 84, such a portion must be manually

copied prior to setting the continuous document 84 as

described above. When the positioning for the continu-
ous document 84 is finished as described above, the top
wall 96 of the casing of each of the pair of pin tractor
mechanisms 94 is brought to the closed position indi-

cated by the solid line in FIG. 4. Due to the locking

operation of the top wall 96, therefore, the feed holes 90
of the continuous document 84 are rchably prevented
from incidentally escaping the feed pins 106. The upper
ends of feed pins 106 upwardly protruding through the
feed holes 90 of the continuous document 84 further
partly protrude into the opening 98 formed in the top
wall 96. Then, the movable main portion frame member
32 is. brought to the closed position indicated by the
solid line in FIGS. 2 and 3..On the other hand, the
movable conveying portion frame member 16 is main-
tained at the open position indicated by the solid line in
FIGS. 2 and 3. Thus, the operation for setting the con-
tinuous document 84 is completed.

With reference to flow charts of FIGS. 7-A, 7-B, 7-C
and 7-D together with FIGS. 2 and 3, the operation of
the electrostatic copying machine 2 and the automatic
document conveying device 4 are controlled by the
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control means which may be constructed by a micro-
processor (the control means includes a conveyance
control means as well as a means for detecting abnormal
conveyance of document). A step N1 discriminates
whether the detection switch SW1 that detects the
opening or closure of the movable main portion frame
member 32 is closed or not, for example discriminates
whether the movable main portion frame member 32 is
closed or not. When the detection switch SW1 1s closed,
i.e., when the movable main portion frame member 32 is
closed, the program proceeds to a step N2. When, the
detection switch SW1 is opened, for example the mov-
able main portion frame member 32 is opened, the pro-
gram proceeds to a step N10. The step N2 discriminates
whether the detection switch SW2 that detects the
opening or closure of the movable conveying portion
frame member 16 is closed or not, i.e., whether the
movable conveying portion frame member 16 1s closed
or not. .When the detection switch SW2 is opened, 1.e.,
when the movable conveying portion frame member 16
is opened, the program proceeds to a step N3. When the
detection switch SW2 is closed i.e., when the movable
conveying portion frame member 16 is closed, the pro-
gram proceeds to the step N10. The step N3 discrimi-
nates whether the document detector OS] detects the
continuous document 84 or not, i.e., discriminates
whether the continuous document 84 has been set pass-
ing through between the delivery portion frame mem-
ber 50 and the movable main portion frame member 32.
The program proceeds to a step N4 when the document
detector OSI gives a detect signal, i.e., when the contin-
uous document 84 has been set passing through between
the delivery portion frame member 50 and the movable
main portion frame member 32. The program proceeds
to the step N10 when the document detector OS] does
not give the detect signal, i.e., when the continuous
document 84 has not been set passing through between
the delivery portion frame member 50 and the movable
main portion frame member 32. The step N4 discrimi-
nates whether a jam flag contained in the control means
is set (i.e., 1) or not. When the jam flag is not set (1.e., 0),
the program proceeds to a step N5 and when the jam
flag is set, the program proceeds to a step N8 (the jam
flag will be set when the conveyance of the continuous
document 84 becomes abnormal, as will be described
later). The step N5 discriminates whether a loop 1 flag
contained in the control means is set (i.e.,, 1) or not.
When the loop 1 flag is not set (i.e., 0) the program
proceeds to a step N6 and when the loop 1 flag is set, the
program proceeds to the step N10 (the loop 1 flag is set
from when a copy start button is pushed to start the
operation of the automatic document conveying device
until when the operation is finished, as will be described
later). The step N6 discriminates whether the copy start
button that can be disposed on the electrostatic copying
machine 2 is pushed by an operator or not. When the
copy start button is pushed, the program proceeds to a
step N7 and when the copy start button is not pushed
(inclusive of the case when the automatic document
conveying device 4 is started already and is in opera-
tion), the program proceeds to the step N10. In the step
N7, (1) the loop 1 flag is set, (2) a copying operation
start signal is sent to the electrostatic copying machine
2, and the copying step is started for the portion of the
continuous document 84 that is manually set in the
electrostatic copying machine 2 and is located on the
required position on the transparent plate 8, (3) an end
flag contained in the control means is set (i.e., set to 1),

10

15

20

23

30

35

45

33

65

5,200,790

16

and (4) a loop 2 flag contained in the control means is
set (i.e., set to 1), and the program proceeds to the step
N10. The above end flag is set when the setting of the
continuous document 84 is completed and the loop 2
flag is set when the automatic document conveying
device 4 is in operation and when there 1s no abnormal
condition in conveying the document. When the jam
flag is set in the step N4, the program proceeds to the
step N8 as mentioned above. Like the step N1, this step
N8 discriminates whether the detection switch SW1
that detects the opening or closure of the movable main
portion frame member 32 is closed or not. As will be
described later, when the operation of the automatic
document conveying device 4 is stopped due to the
occurrence of abnormal condition in the conveyance of
the document, it becomes necessary to open the mov-
able main portion frame member 32 to set again the
continuous document 84 that caused abnormal convey-
ance. The program proceeds to & step N9 when the
movable main portion frame member 32 is opened and
the detection switch SW1 is opened, and proceeds to
the step N10 when the detection switch SW1 is main-
tained closed. In the step N9, (1) the jam flag is released
from the set condition (i.e., rendered to be 0), and (2) the
loop 1 flag is released from the set condition (1.e., ren-
dered to be 0).

The step N10 discriminates whether the loop 2 flag 1s
set or not. When the loop 2 flag is set, the program
proceeds to a step N11 and when the loop 2 flag 1s not
set, the program proceeds to a step N17. The step N11
discriminates whether the end flag is set or not. The
program proceeds to a step N12 when the end flag 1s set,
and proceeds to the step N17 when the end flag is not
set. The step N12 discriminates whether the electro-
static copying machine 2 has generated a document
conversion signal. The program proceeds to a step N13
when the copying step for a specified portion of the
continuous document 84 is finished and when the elec-
trostatic copying machine 2 has generated the docu-
ment conversion signal to copy a next portion of the
continuous document 84. When the document conver-
sion signal is not generated, the program proceeds to
the step N17. The copying operation start signal formed
in the step N7 extinguishes in the step N13, and the
program proceeds to a step N14 where it is discrimi-
nated like in the step N3 whether the document detec-
tor OS1 is closed or not, i.e., whether the continuous
document 84 has been set passing through between the
delivery portion frame member 50 and the movable
main portion frame member 32. The program proceeds
to a step N15 when the continuous document 84 1s not
set and when the document detector OS1 is not forming
the document detect signal and proceeds to a step N16
when the continuous document 84 is set and the docu-
ment detector OS1 gives the document detect signal. In
the step N15, a last flag contained in the control means
is set (i.e., set to 1), and the program proceeds to the
step N16. The last flag is set when a portion of the
continuous document 84 placed on the transparent plate
8 is a finally copied portion of the continuous document
84. In the step N16, (1) the end flag is released from the
set condition (i.e., rendered to be 0), (2) the conveyer
belt mechanism 34 disposed in the movable main por-
tion frame member 32 starts rotating in the direction
indicated by arrow A, and (3) a timer 1 contained in the
control means starts counting the time, and the program
proceeds to a step N17. When the conveyer belt mecha-
nism 34 starts rotating in the direction indicated by
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arrow A, the continuous document 84 starts to be con-
veyed by the conveyer belt mechanism 34 in the direc-
tion indicated by arrow A, i.e., toward the left in FIG.
2. The step N17 discriminates whether the above timer
1 has counted a predetermined period of time (e.g., 20
milliseconds) or not, and the program proceeds to a step
N18 when the predetermined period of time is counted
by the timer 1. When the timer 1 is not in operation, on
the other hand, the program proceeds to a step N22. In
- the step N18, (1) a loop 3 flag contained in the control
means i set (i.e., rendered to be 1), (2) the pair of pin
tractor mechanisms 94 starts rotating in the direction
indicated by arrow A (or in more detail, clock pulses
are fed to the stepping motor that includes the drive
source 116 for the pin tractor mechanisms 94),(3) a
timer 2 contained in the control means starts counting
the time, and (4) the count of a clock counter contained
in the control means is initialized to count the number of
clocks that are fed to the drive source 116 of the pin
tractor mechanisms 94 from a clock generator provided
in the control means, and the program proceeds to a
step N19. The loop 3 flag is under the set condition
when the pin tractor mechanisms 94 are in operation.
The step N19 discriminates whether the last flag has
been set or not, 1.e., whether the portion of the continu-
ous document 84 located on the transparent plate 8 is
the finally copied portion of the continuous document
84 or not. The program proceeds to a step N20 when
the last flag is not set (i.e., 0) and proceeds to a step N21
when the last flag is set (i.e., 1). In the step N20, a mined
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number of clocks (e.g., 880) is set. The number of clocks |

in the step N21 corresponds to the number necessary for
conveying the continuous document 84 by a required
~ length, 1.e. necessary for conveying the continuous doc-
ument 84 by a length between the folding lines 88, by
the pin tractor mechanisms 94. The step N21, on the
other hand, sets a number of clocks (e.g., 2640) which is
greater than the above predetermined number of clocks.
The number of clocks in the step N21 corresponds to
the number necessary for conveying the finally copied
portion of the continuous document 84 located on the
transparent plate 8 up to the continuous document re-
ceiving means (uppermost tray 128 in the sorter 126).
A step 22 discriminates whether the loop 3 flag is set
(i.e., 1) or not. The program proceeds to a step N23
when the loop 3 flag is set (i.e., 1) and proceeds to a step
33 when the loop 3 flag is not set (i.e., 0). The step N23
discriminates whether the timer 2 that started counting
the time at the step N18 has counted a predetermined
period of time (e.g., 200 milliseconds) or not. When the
time counting of the timer 2 is finished (in this case,
abnormal condition occurs in the conveyance of contin-
uous document 84 as will be mentioned later), the pro-
gram proceeds to a step N3§ and when the time count-
ing of the timer 2 is not finished, the program proceeds
to a step N24. The step N24 discriminates whether the
document detector OS2 gives a document detect signal.
When the document detector OS2 disposed near the pin
tractor mechanisms 94 detects a side edge of the contin-
uous document 84 and gives the document detect signal,
the program proceeds to a step N2§. The program pro-
ceeds to a step N26 when the document detector OS2 is
not detecting the continuous document 84. In the step
N25, the timer 2 is reset to count the time again. In the
step N25, the timer 2 is reset and does not finish the
counting of time unless abnormal condition occurs in
the conveyance of the, continuous document 84, for
example, unless the continuous document 84 is con-
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veyed aslantly causing the feed holes 90 on one side or
on both sides to escape from the feed pins 106 of the pin
tractor mechanisms 94, so that the document detector
OS2 never detect the document. On the other hand,
when the above-mentioned abnormal condition occurs
in conveying the continuous document 84 and the docu-
ment detector OS2 does not continuously detect the
continuous document 84 for longer period than a prede-
termined time (e.g., 200 milliseconds), the timer 2 fin-
ishes the counting of time and the program proceeds
from the step N23 to the step N35. A step N26 discrimi-
nates whether a clock pulse has been fed to the stepping
motor which constitutes the drive source 116 of the pin
tractor mechanisms 94, The program returns to the step
N23 when the clock pulse has not been fed yet and
proceeds to a step N27 when the clock pulse has been
fed. In the step N27, 1 is added to the count of the clock
counter and the program proceeds to a step N28 which
discriminates whether the value counted by the clock
counter is equal to the number of clocks set at the step
N20 or at the step N21. The program returns to the step
N23 when the value counted by the clock counter is
smaller than the preset number of clocks and proceeds
to a step N29 when the value counted by the clock

counter is the same as the present number of clocks. The

step N29 discriminates like the above step N19 whether
the last flag is set or not, 1.e., whether the portion of the
continuous document 84 placed on the transparent plate
84 is the finally copied portion or not. The program
proceeds to a step N30 when the last flag 1s not set and
proceeds to a step 31 when the last flag is set. In the step
N30, (1) the stepping motor constituting the drive
source 116 of pin tractor mechanisms 94 is placed under
a so-called “holding” condition and the pin tractor
mechanisms 94 are prevented from moving (i.e., under
the application of brake), (2) the conveyer belt mecha-
nism 34 disposed in the movable main portion frame
member 32 stops rotating in the direction indicated by
arrow A and then starts rotating in the opposite direc-
tion, i.e., in the direction indicated by arrow B, i.e., the
conveyer belt mechanism 34 starts conveying the con-
tinuous document 84 in the direction indicated by arrow
B or toward the right in FIG. 2, and (3) a timer 3 con-
tained in the proceeds to a step N32. The timer 3 counts
the time (e.g., 5 milliseconds) for driving the conveyer
belt mechanism 34 in the opposite direction, 1.e., toward
the direction of arrow B. In the step N31 to which the
proceeds when the last flag is set at the step N29, (1) the
pin tractor mechanisms 94 discontinue the operation,

50 i.e., clock pulse is not fed to the stepping motor that
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constitutes the drive source 116 of pin tractor mecha-
nisums 94, (2) the conveyer belt mechanism 34 ceases
to rotate, (3) the loop 1 flag is released from the set
condition, (4) the loop 2 flag is released from the set
condition, and (5) the last flag is released from the set
condition, and the program proceeds to the step N32.
In the step N32, (1) the loop 3.{lag is released from the
set condition, and (2) the timer 2 stops counting of time.
When the loop 3 flag is released from the set condition
in the step N32, the program proceeds from the step

- N22 to a step N33 where it is discriminated whether the
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time counting of the timer 3 is finished or not. When
the time counting of the timer 3 is finished, the program
proceeds to a step N34 where (1) the copying operation
start signal is fed to the electrostatic copying machine
2, (2) the end flag is set, and (3) the conveyer belt
mechanism 34 is never driven in the opposite direction
(thus, the continous document 84 is conveyed by only
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a predetermined length very precisely as will be men-
tioned later). If the above-mentioned abnormal condi-
tion develops in conveying the continuous document
84, an abnormal document conveyance signal generates
and the program proceeds from the step N23 to a step
N335 where (1) the jam flag is set, (2) the pin track
mechanisms 94 cease to rotate, (3) the conveyer belt
mechanism 34 ceases to rotate (therefore, conveyance
of the continuous document 84 stops), (4) the loop 2
flag 1s released from the set condition, and (5) the loop
3 flag is released from the set condition.

Due to the aforementioned program, copying of a
required portion of the continuous document 84 and
intermittent conveying of a predetermined length of the
continuous document 84 are executed repetitively a
predetermined number of times. When the continuous
document 84 is conveyed as will be understood with
reference to FIGS. 2 and 3, the continuous document 84
placed on the continuous document placing means 130
under the folded condition is caused to move upwards
and is conveyed while being unfolded. Furthermore,
the continuous document 84 is again folded as before as
it falls on the continuous document receiving means
(uppermost tray 128 in the sorter 126) after its direction
has been changed from the upwardly oriented direction
to the downwardly oriented direction while being
guided by the covering member 120 brought to the
open position from the transparent plate 8; i.e., the con-
tinuous document 84 is collected on the continuous
document receiving means while being folded.

The continuous document 84 is conveyed from over
the transparent plate 8 with its both side edges being
locked to the pair of pin tractor mechanisms 94 or, more
specifically, with its feed holes 90 in 1ts both side edges
being engaged with the feed pins 106 of the pair of pin
tractor mechanisms 94. The space between the feed pins
106 (space in the direction of width) of the pair of pin
tractor mechanisms 94 is adjusted to be equal to the
space between the feed holes 90 (space in the direction
of width) in both side edges of the continuous document
84. Actually, however, some error exists between the
both spaces; i.e., the space between the feed pins 106 in
the direction of width may often be set to be slightly
greater than the space between the feed holes 90 in the
direction of width. In such a case, the continuous docu-
ment is curved in the direction of width between a patr
of pin tractor mechanisms 94 and the central portion
thereof in the direction of width tends to be upwardly
protruded. The continuous document 84 that is main-
tained thus curved may not often be folded as it falls on
the continuous document receiving means. In the illus-
trated embodiment, however, the covering member 120
disposed on the downstream side of the pin tractor
mechanisms 94 as viewed in the direction in which the
continuous document 84 is conveyed, extends being
tilted upwards toward the downstream in the convey-
ing direction (i.e., toward the direction to separate away
from the transparent plate 8). Therefore, the continuous
document 84 is upwardly guided from the pin tractor
mechanisms 94 toward the downstream side. Then, the
undesired curving of the continuous document 84 effec-
tively extinguishes as the continuous document 84 is
upwardly guided. Therefore, the continuous document
84 1s stably collected on the continuous document re-
ceiving means being folded as desired. As required,
there may be provided a suitable guide member that
upwardly extends toward the downstream side instead
of providing the covering member 120.
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Attention should be given to the following facts 1in
conveying the continuous document 84. In the above-
mentioned program, the rotational driving in the direc-
tion indicated by arrow A of the conveyer belt mecha-
nism 34 starts in the step N16, but the pin tractor mecha-
nisms 94 start rotating in the direction indicated by
arrow A at the step N18 after delay of a predetermined
period of time (e.g., 20 milliseconds) which is counted
with the timer 1. Therefore, the continuous document
84 is slightly slackened between the conveyer belt
mechanism 34 and the pin tractor mechanisms 94, and
the continuous document 84 is conveyed maintaining
the slackened state. Therefore, the continuous docu-
ment 84 is conveyed chiefly by the conveying force
transmitted from the conveyer belt mechanism 34, and
there is no need of transmitting a relatively great con-
veying force from the pin tractor mechanisms 94 to the
continuous document 84. Hence, the drive source 116 of
the pin tractor mechanisms 94 may be made up of a
stepping motor having a relatively small conveying
torque. Accordingly, no great force is given to the
continuous document 84 from the feed pins 106 of the
pin tractor mechanisms 94 with which are engaged the
feed holes 90 of the continuous document 84, so the
continuous document 84 is never damaged. To stop the
continuous document 84, on the other hand, the step-
ping motor which constitutes the drive source 116 of
pin tractor mechanisms 94 is put into the so-called
“holding” condition (Due to its characteristics, the
stepping motor produces a relatively large holding are
blocked from moving (condition where brake is ap-
plied), and the conveyer belt mechanism 34 is rotated in
the reverse direction for only a predetermined period of
time (e.g., 5 milliseconds) specified by the timer 3.
Therefore, the conveyer belt mechanism 34 moves the
continuous document 84 in the opposite direction (1.e.,
in the direction indicated by arrow B) under the condi-
tion where the pin tractor mechanisms 94 block the
continuous document 84 from moving, whereby the
slackening of the continuous document 84 is removed
and the step position of the continuous document 84 is
restricted by the pin tractor mechanisms 94. The
amount of rotation of the pin tractor mechanisms 94 can
be controlled very precisely by controliing the number
of clock pulses fed to the stepping motor that includes
the drive source 116, and the stop position of the contin-
uous document 84 (position with respect to the trans-
parent plate 8) can be very precisely restricted. More-
over, since the conveyer belt mechanism 34 is reversely
rotated with the pin tractor mechanisms 94 placed
under the “holding” condition, any tilt is corrected if
the continuous document 84 is tilted during conveyance
by the conveyer belt mechanism 34 (to correct the incli-
nation, it is desired that the conveyer belt mechanism 34
is reversely rotated by an amount which is slightly in
excess of the amount that is needed for removing the
slackness).

Attention should further be given to the following
facts in conveying the continuous document 84. In the
illustrated automatic document conveying device 4, the
sheet document placed on the sheet document placing
means 18 is conveyed from the left toward the right
(direction indicated by arrow B) in FIG. 2, and is lo-
cated on the transparent plate 8 (when 1t 1s to be located
on the transparent plate 8 being reversed front surface
back, however, the sheet document is introduced onto
the transparent plate 8 from the opposite direction). In
the continuous document 84, on the other hand, it is
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by arrow A) in FIG. 2 and is located on the transparent
plate 8. As mentioned earlier, the continuous document
84 is placed on the continuous document placing means
130 usually with its rear portion being on the upper side
and its front portion being on the lower side and is,
hence, conveyed from its rear end toward its front end
‘passing on the transparent plate 8. Therefore, when the
continuous document 84 is introduced onto the trans-
parent plate 8 from the same direction as when the sheet
document is introduced, the right and left side edges of
the copy become opposite to those of when the sheet
document is treaied. Usually, it is desired to form some
blank portion on the left side edge portion of the copies
for binding. However, when the continuous document
84 is introduced onto the transparent plate 8 from the
same direction as when the sheet document is intro-
duced, the blank is formed not on the left side edge
portion of the copy but on the right side edge portion.
- When the continuous document 84 is introduced onto
- the transparent plate 8 from the direction opposite to
that of when the sheet document is introduced, then the
desired blank can be formed on the left side edge por-
tion like the case of the sheet document.

Preferred embodiments of the automatic document
conveying device constituted according to the present
invention were described above in detail with reference
to the accompanying drawings. It should, however, be
noted that the present invention is in no way limited to
the above embodiments only but can be modified or
changed or changed 1n a variety of other ways without
departing from the scope of the present invention.

What we claim is: |

1. An automatic document conveying device applied
to an image processor having a transparent plate dis-
posed on the upper surface of a housing thereof, a docu-
ment to be processed being placed on the transparent
plate, comprising: |
- a continuous document placing means on which will

be placed a continuous document that has folding
lines extending in the direction of width at stated
intervals in the conveying direction and feed holes
formed along both side edges thereof at stated
intervals in the conveying direction, said continu-
ous document being placed in a condition in which
it is folded along said folding lines;

a continuous document receiving means for receiving
the continuous document that is conveyed passing
on said transparent plate; and

a conveying means which conveys the continuous
document passing on said transparent plate from
said continuous document placing means while
unfolding it along the folding lines and hands it
over to said continuous document receiving means
while again folding it along the folding lines;
wherein |

said conveying means includes a conveyer belt mech-
anism having an endless belt that comes in contact
with one surface of the continuous document, a pin
tractor mechanism having an endless belt that has a

~ plurality of feed pins arranged in the conveying
direction at stated intervals to come into engage-
ment with the feed holes of the continuous docu-
ment, and a conveyance control means that con-

trols the operation of said conveyer belt mecha-

nism and said pin tractor mechanism; and
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said conveyance control means controls the opera-

tions of said conveyer belt mechanism and said pin
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tractor mechanism in a manner that, except when
the conveyance of the continuous document is
finished. The continuous document 1s slackened
between said conveyer belt mechanism and said pin
tractor mechanism, most of the conveying force
required for conveying the continuous document is
‘transmitted from said conveyer belt mechanism to

~ the continuous document, and the slackness is re-
moved from the continuous document when the
conveyance of the continuous documcnt is fin-
ished.

2. An automatic document conveying device accord-
ing to claim 1, wherein said pin tractor mechanism is
arranged on the downstream side of said conveyer belt
mechanism as viewed in the direction in which the
continuous document is conveyed, said conveyance
control means first causes the conveyer belt mechanism
to start the conveying operation at the time when the
continuous document is to be conveyed and then causes
the pin tractor mechanism to start the conveying opera-
tion after a lag of a predetermined period of time, so that
the continuous document is slackened between said
conveyer belt mechanism and said pin tractor mecha-
nismi.

3. An automatic document conveying device accord-
ing to claim 1, wherein when the conveyance of the
continuous document is to be finished, said conveyance
control means places said pin tractor mechanism under
the condition in which it is prevented from moving and
causes the conveyer belt mechanism to effect the con-
veying operation in the opposite direction for a prede-
termined period of time after the operation of said con-
veyer belt mechanism and the operation of said pin
tractor mechanism have been finished, in order to re-
move the slackness from the continuous document.

4. An automatic document conveying device accord-
ing to claim 1, which further comprises a sheet docu-

‘ment placing means disposed neighboring said transpar-

ent plate and a movable frame member that is mounted
to swing between a closed position at which 1t covers
said transparent plate and an open position at which it
permits said transparent plate to be exposed, wherein
said conveyer belt mechanism is disposed in said mov-
able frame member, said endless belt of said conveyer
belt mechanism is located opposed to said transparent
plate when said movable frame member is brought to
said closed position, and a pair of said pin tractor mech-
anisms are disposed in said sheet document placing
means while maintaining a distance in the direction of
width.

§. An automatic document conveying device accord-
ing to claim 4, which further comprises a document
detector that detects a portion on the outside of said
feed holes in one side edge of the continuous document
conveyed passing on said transparent plate and a means
for detecting abnormal conveyance of document which
forms an abnormal document conveyance signal when
the continuous document that is conveyed is not contin-
uously detected by said document detector for longer

period than a predetermined time.

6. An automatic document conveying device accord-
ing to claim §, wherein said document detector is dis-
posed in said sheet document placing means and is also
utilized for detecting a sheet document placed on said
sheet document placing means.

7. An automatic document conveying device accord-
ing to claim 4, wherein said continuous document plac-
ing means is disposed on the side opposite to said sheet
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document placing means with said transparent plate
interposed therebetween.

8. An automatic document conveying device accord-
ing to claim 7, wherein the sheet document placed on
said sheet document placing means is introduced onto
said transparent plate after being conveyed in a direc-
tion opposite to the direction in which the continuous
document is conveyed from said continuous document
placing means passing on said transparent plate.

9. An automatic document conveying device accord-
ing to claim 8, which further comprises a sheet docu-
ment receiving means which is mounted to swing be-
tween a receiving position at which it extends from the
base end thereof toward a direction to separate away
from said transparent plate over said continuous docu-
ment placing means to receive the sheet document dis-
charged from said transparent plate and a guide position

at which it upwardly extends from said base end and a

free end thereof guides the continuous document that 1s
conveyed from said continuous document placing
means passing on said transparent plate.

10. An automatic document conveying device ac-
cording to claim 9, wherein said continuous document
placing means has a placing surface that extends in a
direction to separate away from said transparent plate
and is upwardly tilted at an angle of inclination of 10 to
30 degrees relative to the horizontal direction.

11. An automatic document conveying device ac-
cording to claim 9, wherein when said sheet document
receiving means is located at said guide position, said
sheet document receiving means extends upwardly
being tilted toward said transparent plate.

12. An automatic document conveying device ac-
cording to claim 9, wherein a curved guide portion is
formed at the free end portion of said sheet document
placing me:zns, and the continuous document that 1s
conveyed from said continuous document placing
means passing on said transparent plate is permitted to
fall on said transparent plate after its direction 1is

changed from the upwardly oriented direction to the

downwardly oriented direction as it passes through said
curved guide portion.

13. An automatic document conveying device ac-
cording to claim 1, wherein the sheet document placing
means is disposed neighboring said transparent plate, a
pair of said pin tractor mechanisms are disposed on said
sheet document placing means maintaining a distance in
the direction of width, a covering member 1s disposed to
move between a closed position at which it covers said
pair of pin tractor mechanisms and an open position at
which it permits said pair of pin tractor mechanisms to
be exposed, and a sheet document width restriction
member is disposed to move in the direction of width,
and wherein said covering member moves to said open
position when said width restriction member is moved
toward the outside beyond a predetermined position in
the direction of width and said covering member is
prevented from rotating by said width restriction mem-
ber when said covering member is located inside of said
predetermined position in the direction of width.

14. An automatic document conveying device ac-
cording to claim 13, wherein said covering member is
mounted on said sheet document placing means to ro-
tate about a swing axis which is located on the down-
stream side of said pin tractor mechanisms as viewed in
a direction in which the continuous document is con-
veyed, said covering member that is Jocated at said
open position extends being upwardly tilted toward a
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direction to separate away from said transparent plate,
and the continuous document conveyed to said continu-
ous document receiving means from said transparent
plate is further conveyed upwardly from said pin trac-
tor mechanisms while being guided by the free end of
said covering member located at said open position.

15. An automatic document conveying device ac-
cording to claim 14, wherein said continuous document
receiving means is disposed below said sheet document
placing means, and the continuous document that is
conveyed to said continuous document receiving means
from said transparent plate falls on said continuous
document receiving means after its direction is changed
from the upwardly oriented direction to the down-
wardly oriented direction while being guided by the
free end of said covering member located at said open
position.

16. An automatic document conveying device ac-
cording to claim 1, wherein a frame member is disposed
between said transparent plate and said continuous doc-
ument placing means, said continuous document is con-
veyed first upwardly and then downwardly from said
continuous document placing means and falls on said
transparent plate passing over said frame member, and a
pair of continuous document width restriction projec-
tions are formed on the inside surface of said frame
member neighboring said transparent plate with a space
in the direction of width.

17. An automatic document conveying device ac-
cording to claim 16, wherein a movable frame member
is mounted to swing between a closed position at which
it covers said transparent plate and an open position at
which it permits said transparent plate to be exposed, a
pair of recessed portions are formed in the side surface
of said movable frame member facing said inside surface
so as to be corresponded to said pair of continuous
document width restriction projections, and when said
movable frame member is located at said closed posi-
tion, said pair of continuous document width restriction
projections are held in said pair of recessed portions.

18. An automatic document conveying device ap-
plied to an image processor having a transparent plate -
disposed on the upper surface of a housing thereof a
document to be processed being placed on the transpar-
ent plate, comprising:

a continuous document placing means on which will
be placed a continuous document that has folding
lines extending in the direction of width at stated
intervals in the conveying direction and feed holes
formed along both side edges thereof at stated
intervals in the conveying direction, said continu-
ous document being placed in a condition in which
it is folded along said folding lines;

a continuous document receiving means for receiving
the continuous document that is conveyed passing
on said transparent plate; and

a conveying means which conveys the continuous
document passing on said transparent plate from
said continuous document placing means while
unfolding it along the folding liens and hands it
over to said continuous document receiving means
while again folding it along the folding lines; and

wherein said automatic document conveying device
further comprises:

a document detector which detects a portion on
the outside of said feed holes in one side edge of
the continuous document conveyed passing on
said transparent plate; and
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a means for detecting abnormal conveyance of

document that forms an abnormal document

conveyance signal when the continuous docu-

ment that is conveyed is not continuously de-

tected by sid document detector for longer per-
iod than a predetermined time, and

wherein said automatic document conveying device
further comprises a sheet document placing means
disposed neighboring said transparent plate and a
movable frame member that is mounted to swing
between a closed position at which it covers said
“transparent plate and an open position at which it
permits said transparent plate to be exposed,
wherein said conveying means includes a conveyor
belt mechanism having an endless belt that comes
in contact with one surface of the continuous docu-
ment and a pair of pin tractor mechanisms each of
which has an endless belt having a plurality of feed
pins arranged in the conveying direction at stated
intervals to come into engagement with the feed
holes of the continuous document, said conveyor
belt mechanism is disposed in said movable frame
member, the endless belt of said conveyor belt
mechanism is located opposed to said transparent
plate when said movable frame member is brought
to said closed position, a pair of said pin tractor
mechanisms are disposed in said sheet document
placing means while maintaining a distance in the
direction of width, and said document detector is
disposed in said sheet document placing means and
is also utilized for detecting the sheet document
placed on said sheet document placing means.

19. An automatic document conveying device ap-
plied to an image processor having a transparent plate
disposed on the upper surface of a housing thereof, a
document to be processed being placed on the transpar-
ent plate, comprising:

a continuous document placing means on which will
be placed a continuous document that has folding
lines extending in the direction of width at stated
intervals in the conveying direction and feed holes
formed along both side edges thereof at stated
intervals in the conveying direction, said continu-
ous document being placed in a condition in which
it is folded along said folding lines;

a continuous document receiving means for receiving
the continuous document that is conveyed passmg
on said transparent plate;

a conveying means which conveys the continuous

- document passing on said transparent plate from
said continuous document placing means while
unfolding it along the folding lines and hands it
over to said continuous document receiving means
while again folding it along the folding lines; and

a sheet document placing means; wherein

a sheet document placed on said sheet document
placing means is introduced onto said transparent

~ plate after being conveyed in a direction opposite
to the direction in which the continuous document
is conveyed from said continuous document plac-
ing means passing on said transparent plate.

20. An automatic document conveying device ap-
plied to an image processor having a transparent plate
disposed on the upper surface of a housing thereof, a
document to be processed being placed on the transpar-
ent plate, comprising:

a continuous document placing means on which will

be placed a continuous document that has folding
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lines extending in the direction of width at stated
intervals 1n the conveying direction and feed holes
formed along both side edges thereof at stated
intervals in the conveying direction, said continu-
ous document being placed in a condition in which
it is folded along said foldmg lines;

a continuous document receiving means for reccwmg
the continuous document that is conveyed passing
on said transparent plate; and |

a conveying means which conveys the continuous
document passing on said transparent plate from
said continuous document placing means while
unfolding it along the folding lines and hands it
over to said continuous document receiving means
while again folding it along the foldmg lines;
wherein

said automatic document conveying device further
comprises a sheet document receiving means
which is mounted to swing between a receiving
position at which it extends from the base end
thereof toward a direction to separate away from
said transparent plate over said continuous docu-
ment placing means to receive the sheet document
discharged from said transparent plate and a guide
position at which it upwardly extends from said
base and a free end thereof guides the continuous
document that is conveyed from said continuous
document placing means passing on said tanparent
plate.

21. An automatic document conveying device ac-
cording to claim 20, wherein said continuous document
placing means has a placing surface that extends in a
direction to separate away from said transparent plate
and is upwardly tilted at an angle of inclination a of 10
to 30 degrees relative to the horizontal direction.

22. An automatic document conveying device ac-
cording to claim 20, wherein when said sheet document
receiving means is located at said guide position, said
sheet document receiving means extends upwardly
being tilted toward said transparent plate.

23. An automatic document conveying device ac-
cording to claim 20, wherein a curved guide portion 1s
formed at the free end portion of said sheet document
receiving means, and the continuous document that 1s
conveyed from said continuous document placing
means passing on said transparent plate i1s permitted to
fall on said transparent plate after its direction i1s
changed from the upwardly oriented direction to the
downwardly oriented direction as it passes through said
curved guide portion. -

24. An automatic document conveying device ap-

plied to an image processor having a transparent plate

disposed on the upper surface of a housing thereof, a
document to be processed being placed on the transpar-
ent plate, comprising:

a continuous document placing means on which will
be placed a continuous document that has folding
lines extending in the direction of width at stated
intervals in the conveying direction and feed holes
formed along both side edges thereof at stated
intervals in the conveying direction, said continu-
ous document being placed in a condition in which
it is folded along said folding lines;

a continuous document receiving means for receiving
the continuous document that is conveyed passing
on said transparent plate; and

a conveying means which conveys the continuous
document passing on said transparent plate from
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said continuous document placing means while
unfolding it along the folding lines and hands it
over to said continuous document receiving means
while again folding it along the folding lines;
wherein

said continuous document placing means has a plac-

ing surface that extends in a direction to separate
away from said transparent plate and is upwardly
tilted at an angle of inclination a of 10 to 30 degrees
relative to the horizontal direction.

25. An automatic document conveying device ap-
plied to an image processor having a transparent plate
disposed on the upper surface of a housing thereof, a
document to be processed being placed on the transpar-
ent plate, comprising: |

a continuous document placing means on which will

be placed a continuous document that has folding
lines extending in the direction of width at stated
intervals in the conveying direction and feed holes
formed along both side edges thereof at stated
intervals in the conveying direction, said continu-
ous document being placed under a condition In
which it is folded along said folding lines;

a continuous document receiving means for receiving
the continuous document that is conveyed passing
on said transparent plate;
conveying means which conveys the continuous
document passing on said transparent plate from
said continuous document placing means while
unfolding it along the folding lines and hands it
over to said continuous document receiving means
while again folding it along the folding lines; and

a sheet document placing means disposed neighbor-

ing said transparent plate; wherein

said conveying means includes a pair of pin tractor

mechanisms having a plurality of pins arranged in
the conveying direction at intervals to engage with
the feed holes of the continuous document, said
pair of pin tractor mechanisms being disposed in
said sheet document placing means at intervals in
the direction of width; and

said sheet document placing means further has a cov-

ering member that 1s disposed to move between a
closed position at which it covers said pair of pin
tractor mechanisms and an open position at which
it permits said pair of pin tractor mechanisms to be
exposed, and further has a sheet document width
restriction member that is disposed to move in the
direction of width, wherein said covering member
moves to said open position when said width re-
striction member is moved toward the outside be-
yond a predetermined position in the direction of
width and said covering member is prevented from
rotating by said width restriction member when
said covering member is located at the inside be-
yond said predetermined position in the direction
of width.

26. An automatic document conveying device ac-
cording to claim 25, wherein said covering member is
mounted on said sheet document placing means to ro-
tate about a swing axis which is located on the down-
stream side of said pin tractor mechanisms as viewed in
a direction in which the continuous document is con-
veyed, said covering member that is located at said
open position extends being upwardly tilted toward a
direction to separate away from said transparent plate,
and the continuous document conveyed to said continu-
ous document receiving means from said transparent
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plate is further conveyed upwardly from said pin trac-

tor mechanisms while being guided by the free end of

said covering member located at said open position.

27. An automatic document conveying device ac-
cording to claim 26, wherein said continuous document
receiving means is disposed below said sheet document
placing means, and the continuous document that is
conveyed to said continuous document receiving means
from said transparent plate falls on said continuous
document receiving means after its direction is changed
from the upwardly oriented direction to the down-
wardly oriented direction while being guided by the
free end of said covering member located at said open
position.

28. An automatic document conveying device ap-
plied to an image processor having a transparent plate
disposed on the upper surface of a housing thereof, a
document to be processed being placed on the transpar-
ent plate, comprising:

a continuous document placing means on which wiil
be placed a continuous document that has folding
lines extending in the direction of width at stated
intervals in the conveying direction and feed holes
formed along both side edges thereof at stated
intervals in the conveying direction, said continu-
ous document being placed in a condition in which
it is folded along said folding lines;

a continuous document receiving means for receiving
the continuous document that is conveyed passing
on said transparent plate; and
conveying means which conveys the continuous
document passing on said transparent plate from
said continuous document placing means while
unfolding it along the folding lines and hands i1t
over to said continuous document receiving means
while again folding it along the folding lmes;
wherein

said conveying means includes a pair of pin tractor
mechanisms having a plurality of pins arranged in
the conveying direction at intervals to engage with
the feed holes of the continuous document, said
pair of pin tractor mechanisms being disposed on
the downstream side of said transparent plate at
intervals in the direction of width as viewed in the
direction in which the continuous document 1s
conveyed; and

a member is disposed on the downstream side of said
pair of pin tractor mechanisms as viewed in the
direction in which the continuous document 1is
conveyed, said member extending being tilted up-
wardly toward the direction to separate away from
said transparent plate, and the continuous docu-
ment conveyed to said continuous document re-
ceiving means from said transparent plate is further
conveyed upwardly from said pin tractor mecha-
nisms while being guided by the free end of said
member.

29. A continuous document conveying device ac-
cording to claim 28, wherein said continuous document
receiving means is disposed below said member, and the
continuous document that is conveyed to said continu-
ous document receiving means from said transparent
plate falls on said continuous document receiving means
after its direction is changed from the upwardly on-
ented direction to the downwardly oriented direction
while being guided by the free end of said member.

30. An automatic document conveying device ap-
plied to an image processor having a transparent plate
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disposed on the upper surface of a housing thereof, a ~ a frame member is disposed between said transparent
document to be processed being placed on the transpar- plgtc and said continuous doqument placing means,
ent plate, comprising: said continuous document is conveyed first up-
a continuous document placing means on which will wardly and then downwardly from said continuous

5 document placing means and falls on said transpar-
ent plate passing over said frame member, and a
pair of continuous document width restriction pro-
jections are formed on the inside surface of said

be placed a continuous document that has folding
lines extending in the direction of width at stated
intervals in the conveying direction and feed holes

formed along both side edges thereof at stated frame member neighboring said transparent plate
intervals in the conveying direction, said continu- 10 with a space in the direction of width.

ous document being placed in a condition in which 31. An automatic document conveying device ac-
it 1s folded along said fblding lines; cording to claim 30, wherein a movable frame member

a continuous document receiving means for receiving is mounted to swing between a closed position at which

the continuous document that is conveyed passing 1t COVEIS said transparent plate and an open position at
on said transparent plate; and 15 which it permits said transparent plate to be exposed, a

a conveying means which conveys the continuous pair of recessed portions are formed in the side surface
.. : of said movable frame member facing said inside surface
document passing on said transparent plate from

. . . . so as to be corresponded to said pair of continuous
said continuous document placing means while |

N _ _ Db document width restriction projections, and when said
unfolding it along the folding lines and hands 1t 390 movable frame member is located at said closed posi-

over to said continuous document receiving means  tjon, said pair of continuous document width restriction

while again folding it along the folding lines;  projections are held in said pair of recessed portions.
wherein £ *x = % 2
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